The Isolator lysis-centrifugation blood culture technique (E. I. du Pont de Nemours & Co., Inc., Wilmington, Del.) is a versatile method which improves the recovery of several microorganisms from blood (2, 4, (6) (7) (8) (9) 11) . Furthermore, the time required for detection of positive blood cultures can be shorter with the lysis-centrifugation technique than with conventional broth cultures (4, 6, 12) . In many studies, the recovery of Streptococcus pneumoniae from Isolator blood cultures was low (1, 3, 6, 8, 9, 12) . In contrast, some investigators have reported recoveries of S. pneumoniae with lysis-centrifugation superior to those with broth cultures (2, 4, 7) . Occasionally, the lysis-centrifugation technique has required a longer time for a positive blood culture for S. pneumoniae than have broth cultures (4, 6) . Because of these results, a parallel broth culture for the detection of S. pneumoniae has been recommended by some investigators (3, 6) .
In a pilot study of 338 blood culture samples at the Turku University Central Hospital, four S. pneumoniae isolates were recovered with unvented broth cultures (Vacutainer; Becton Dickinson Vacutainer Systems, Rutherford, N.J.). These isolates were all detected in subcultures on chocolate agar after 10 to 24 h of incubation of the broth culture. In addition, acridine orange stainings of the broth cultures at the time of subculturing were all positive. In the Isolator method, the sediments were cultured on chocolate agar (aerobic incubation with C02) and on brucella blood agar (anaerobic incubation). Samples parallel to the four samples which were positive in broth cultures were processed by the lysis-centrifugation method 3 to 9 h after sampling. Only one of the samples (cultured 5 h after sampling) was positive, giving one colony of S. pneumoniae on chocolate agar. Direct acridine orange stainings of the sediments in Isolator tubes (3) were all negative. The aim of the present study was to elucidate the reason for the occasional poor recovery of S. pneumoniae in Isolator lysis-centrifugation blood culture.
The five S. pneumoniae strains used in the experiments were recent clinical isolates from broth blood cultures (Vacutainer). They were identified with the optochin test and the Strep-API (Analytab Products, Plainview, N.Y.). The strains were stored at -70°C in tryptone soy broth (Oxoid Ltd., Basingstoke, England) with 20% glycerol. After the strains were subcultured on blood agar (blood agar base with 5% bovine blood; Oxoid), one loopful of colonies was transferred into 1 ml of brain heart infusion broth (Difco Laboratories, Detroit, Mich.) and incubated at 35°C for 12 to 16 h. A sample (100 ,ul) of the culture was added with 100 RI of Isolator medium to 1 ml of EDTA-chelated blood from a human volunteer. The initial concentration of viable pneumococci in the experiments was approximately 106/ml. In some of the tubes, the Isolator medium was replaced with brain heart infusion broth. Filter-sterilized phosphorylcholine (Sigma Chemical Co., St. Louis, Mo.) was added to some of the tubes containing Isolator medium. During the experiments, the tubes were stored at room temperature. Samples were taken from the tubes at constant intervals, diluted 1:1, 1:10, and 1:100 with brain heart infusion broth, and plated in duplicate 10-pld portions on blood agar plates. The plates were incubated for 18 h at 35°C, and the colonies were counted. For statistical evaluation of the results, the three-way analysis of variance was used. Comparison between individual means was performed by the NewmanKeuls test.
The decrease of viable pneumococci in the Isolator medium-blood mixture during storage is shown in Table 1 . After 5 h, the recovery was about 30%; after 10 h, it was only 3%. The recoveries from the samples obtained at 5, 10, and 20 h from the Isolator medium-blood mixture differed significantly (P = 0.01) from the preceding value, indicating a steady decrease. There was no difference in the recovery of pneumococci from tubes containing either Isolator medium or brain heart infusion broth (Table 1) . Similar results were obtained in repeated experiments with one strain of S. pneumoniae and blood from two other subjects.
Phosphorylcholine was added to study the role of pneumococcal autolysis in the decrease of recovery. In preliminary experiments, a concentration of 10 mM was found to be optimal; a concentration of 2 mM gave only one-fourth the number of viable bacteria obtained at 10 mM. As can be seen in Table 1 , phosphorylcholine can totally inhibit the decrease of viable pneumococci. At each time point the percent recovery of viable bacteria from the Isolator medium with phosphorylcholine was significantly greater than that from the media without phosphorylcholine. Pneumococci actually multiplied in the presence of phosphorylcholine, because the recovery at 20 h was significantly greater than that at 10 h and this, in turn, differed significantly from the recovery at 5 h.
Phosphorylcholine in Isolator medium retained its activity at room temperature for at least 60 days. Such a mixture gave an average recovery of 109% of that obtained with fresh phosphorylcholine-Isolator medium.
Isolator medium consists of sodium polyanetholesulfonate, saponin, polypropylene glycol, disodium ethylenedinitril-J. CLIN. MICROBIOL. otetraacetate, and an inert fluorochemical (6) . Of these components, saponin, in the presence of sterols, can be toxic to pneumococci (10) . In the present study, no toxic effect could be shown. It is possible that the earlier reported toxic effect of saponin was due to some impurities not present in the Isolator medium.
Phosphorylcholine is a noncompetitive inhibitor of pneumococcal autolysin (5) . The present results indicate that pneumococcal autolysin was the sole factor responsible for the decrease of viability observed in this study. Because the cells were not washed, it is possible that the effect of autolysin was especially strong in the present experimental setup. However, it is likely that the poor recovery of S. pneumoniae from clinical samples is at least partly due to this autolytic activity. Pneumococcal autolysis can be minimized by shortening as much as possible the time between sampling and processing. Still, it is tempting to study whether Isolator tubes supplemented with phosphorylcholine could increase the recovery of S. pneumoniae in a clinical comparison study.
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